We claim: 




0 



A method of reducing undesired light emission from a sample, comprising: 

contacting a sample in need of reducing undesired light with at least one 
photon reducing agent, 

wherein said sample comprises a membrane compartment in contact with a 
solid surface, 

wherein said membrar^e compartment includes at least one photon 
producing agent and saicl at least one photon reducing agent is in an 
aqueous solution that contacts an outer surface of said membrane 
compartment, and 

detecting an optical signal frdpn said at least one photon producing agent. 



/ 



The method of claim 1 , 

wherein said at least one pho 



/ 



L reducing agent has an absorption spectra 
r _ , ^r^ssion or excitation spectrum of said 

at least one photon producing agent. 



The method of c laim 2 , 

wherein said at least one photon producing <kent exhibits fluorescence 
resonance energy transfer with said at least orte photon reducing agent. 



The method of claimo^ 

wherein said at least one photon reducing agent is pr^ent in said sample at 
a concentration between about 0.1 mM and about 0.5 
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5. The method of claim 2, ■* 

whereinsaidTat least one photon reducing agent is substantially membrane 

N impermeant. 



6. The method of claim 1 , 

wherein said sample comprises at least two photon reducing agents. 

\ 
\ 

\ 

7. The method^ f claim 6, 

whereVi atleast one of said at least two photon reducing agents are dyes. 



8. The method of claim3, 

wherein saicl membrane compartment comprises at least one living cell, 

9. The method of claimg) 
wherein said^le^t on^living cell is a mammalian cell. 

10. The method of clai m 1 , 

wherein said at least ortephoton reducing agent is selected from the group 
consisting of a collisionalv^uencher, a particulate, an absorption quencher, 
a FRET quencher and a dark complex. 



1 1 . The method of claim 1 , ^ 

wherein said at least one photon reducing agent is a dye. 



12. The method of claimJJ^ 

wherein said at least one living cell is pak of a plurality of cells 
comprising at least two different photon producing agents. 
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13. The method of claim 9, 

wherein said at least one photon producing agent corresponds to an 

\ enzyme activity inside said mammalian cell. 

\ 

14. Ttk method of claim 13, 

\ wherein-said at least one photon producing agent measures beta- lactamase 

\ x activity. 

\ 

15. The method of ciaim 14, 

wherein^said mammalian cell is one of at least 100 living cells. 

\ 

16. The method of claim 9, 

wherehisaid mammalian cell is a member of a clonal population of 

cultured cells. X/^X 

1 7. The method of claim 1 , M 

whereinsaid at least on^pfiotbn reducing agent is more impermenant than 
said at least one photon producing agent across a membrane of said 
membrane compartment, 

18. The method of claim 1, 

whereinsaid detecting comprises detecting\fluorescence signal. 

19. The method of claim 18, 

whereiiTsaTd at least one photon producing agent is ^pduced from a 
precursor molecule that is a substrate for an esterase. 
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20. The method of claim 1 9, 

wherein said at least one photon producing agent detects the presence of 
\ an ion inside said membrane compartment. 



21 . The method o^claimj^, 

whereH} said at least one photon producing agent is a fluorescent protein. 

\ 

\ 

22. The method of claim^2i 
10 wherein said fluorescent protein is a modified green fluorescent protein. 



23. The method of claim 19, 
wherein"sai& at least on^pl\oton producing agent detects voltage across a 
membrane of said menibrah^Qompartment. 

\ 

24. A method of reducing light emission from a sample, comprising: 
jij contacting a sample with at least onXphoton reducing agent, 

wherein said sample comprises a.membrane compartment, 
£l further wherein said membrane compartment comprises at least 

i : \ 

",p¥ 

^0 one photon producing agent, 

detecting a fluorescence signal from said sample} 



M 

i. 



y 



H wherein said at least one photon reducing agent is aMye and is present in 

said sample at a concentration that reduces undesired Udit emission from 
said sample by at least 30% compared to the light emission from said 

25 sample in the absence of said at least one photon reducing agent. 
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25. The method of claim 24, 

x wherein said light emission is not associated with said at least one photon 
- producing agent located inside said membrane compartment. 

5 

\ 

26. The method of claim 25, 

wherein^Id at least one photon reducing agent has a partition coefficient 

at a pH of at>9ut 7 equivalent or less than that of CCF2/AM. 

\ 

10 27. The method of claim 24, 

whereinsatd at least <W photon reducing agent has an absorption spectra 
that overlaps with a pdmoi^f the emission or excitation spectrum of said 
at least one photon prAducir^a^gent'that is used to excite a FRET partner. 



in 



28. The method of claim,24, 
0* wherein said at least one photon reducinkagent has an extinction 

hi 

aj coefficient of at least 5,000 M'cm" 1 . 



$G 29. The method of claim 28, 

ji| wherein^saia'at least one photon reducing agent is not^pH indicator dye. 

CI 

h 



30. The method of claim 24, 

whereirTsai^at least one photon reducing agent has an absorptioi\spectra 
25 that overlaps with the emission or excitation spectrum of said at lea^Vone 

photon producing agent. 
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I. The method of claim 30, 

wherein said at least one photon reducing agent has an extinction 
\ coefficient of at least 5,000 M'crn" 1 . 



32. The method of claim 30, 

whereirTsaid sample comprises two different photon producing agents. 



cl^ir 



33. The method of claim 30, 

wherein said sample has at least two photon reducing agents. 



34. The method of claim 3 1 , 

where^rTsaid at l^LSt one photon reducing agent comprises an azo dye. 

35. The method of claiin24, 

wherein said at le^St ohe^photon producing agent is selected from the 
group consisting of an intracellular ion indicator, an enzyme substrate, a 
product of an enzyme reaction^ voltage sensor and a fluorescent protein. 

36. The method of claim_24J 

wherein said at least one photon producing agent is a fluorescent enzyme 
substrate or a fluorogenic enzyme substratfe 

37. The method of clakn^^ 

wherein said at least one photon producing agent is^n enzyme substrate 

for beta-lactamase. 



38. The method of claim 33, 

whereirTsal^sample comprises an optical interferant. 
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39. The method of claim 24, 



wherein said detecting comprises detecting epi fluorescence from said 
sample. 



10 



40. The method of claim 39, 

hereirTsaid at least one photon reducing agent improves the optical 
signal to noise ratio by at least 300% compared to the optical signal to 
noise ratio of said sample in the absence of said at least one photon 
reducing eteent. 



J? 
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41. The method of claim 39, 

wherein said sarnie is present in a 384 well or greater sample format for 
said detecting. 



42. The method of c-l^im 41 , 

wherein said sample is iboi 



.three microliters or less. 



43. The method of claim 39, 

wherein said methoa comprises contacting^ test compound with a membrane of 
said membrane compartment. 



25 



44. The method of ciaim43, 

wherein said sample comprises a plurality of living cells and said 
contacting is prior to contacting said at least one photon reducing agent 
with said sample. 



45. The method of claim44, 

wherein said sample comprises at least three photon producing Agents. 
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46. TheNnethod of claim 44, 

whereirTsard at least one photon producing agents is produced from a 
5 precursor molecule that is a substrate for an intracellular enzyme. 

47. The methodof claim 46, 

wheifiiirsaI3"intracellular enzyme is an esterase. 

10 48. The method of claimS40, 

wherfeiTTsaidssample comprises a test chemical that is an optical 
interferant. 

)jj 49. A composition of matter, comprising: 
ll^ a) a membrane compartment in contact with a solid surface, 

W wherein said membrane compartment comprises at least one 

photon producing pkf W> / 
b) an aqueous solution wah'atfeast one photon reducing agent, 
M wherein said aqueous solution in contact with an outer surface of 

20 said membrane compartment. 

111 

Q 

50. The composition of matter of claim 49, 

wherein said aqueous solution further comprises said at least one photon 
producing agent. 

5 1 . The composition of matter ofclain^49, 
wherein said at least one photon reducing agent is present in said aqueous 
solution at a concentration sufficient to reduce light emitted from said at 
least one photon producing agent present in said aqueous solution. 



HI 

m 



25 
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52. The composition of matter of^lairnS I , 

^ vwherein said at least one photon reducing agent has an absorption 

5 spectrum that overlaps with the absorption, emission or excitation 

spectrum of said at least one photon producing agent or said at least one 

photon.producing agent in said aqueous solution exhibits fluorescence 

resonancVenergy transfer with said at least one photon reducing agent. 
\ 

\ 

\ 

10 53. The composition of matter ^laim^52, 

wherein said at lestst one photon reducing agent has an absorption 
spectrum that overlaps with the emission or excitation spectrum of said at 
least one photon producing agent. 



25 



lgJj 54. The composition of matter cjaimj^ . 

Op 

f\$ solution at a concentration that recces undesired fluorescence from said 

fa 

o 

agent. 

D 



wherein said at least one ph\jtorWreducing agent is present in said aqueous 



aqueous solution by at least 40% compared to undesired fluorescence of 
said aqueous solution in the absence ot^said at least one photon reducing 



55. The composition of matter of claim 54, 

wherein said at least one photon reducing agent Insolubility in water of 
about lOOmM or more. 

56. The composition of matter of claim 49, 

wherein said at least one photon reducing agent has an absorption 
spectrum that overlaps with the emission or excitation spectrum of said at 
least one photon producing agent. 
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57. The composition of matter of claim 56, 

wherein said at leasfone photon reducing agent has an extinction 



coefficient of at least 10,000 M^cm" 1 . 

\ 

\ 



58. The composition^ matter claim 56, 

wherein" ^aid membrane compartment is a living cell. 

59. The composition of matter of claim£8, 

wherein said at^east one photon reducing agent is not acting as a pH 
indicator dye ancTsaid at least one photon reducing agent has an 
absorbance spectrui^that over laps with the emission or excitation 
spectrum of said at liast tf^e photon producing agent in said aqueous 
solution. \ 

60. The composition of matter of claim49, 

wherein said at least one photoi^producing agent in said aqueous solution 
can transfer energy to said at leastone photon reducing agent. 



61 . The composition of matter of claim49, 

wherein said at least one photon reducing agent has an extinction 
coefficient of at least 10,000 M 'cm" 1 and is present at a concentration of at 
least about 0. 1 mM. 



62. The composition of matter claim 60, 

wherein said membrane compartment is a living cell and sjH^I at least one 
photon reducing agent is a dye. 



Knapp et al. 
Auro-0l0.03us 



68 



63. The composition of matter cla im 62 , 

wherein said living cell is a member of a plurality of living cells in a 
volume less than about 5 microliters. 



\ 

64. The composition of natter claim 62, 



wherein said^pmposition further includes a microplate and said living cell 
is a member of aSplurality of living cells in a well of said microplate. 



65. The composition of matter claim (§4, 

wherein said microplateHjas 864 or greater wells. 



66. The composition of matter claim 49, /\ v j 

wherein said comp^siti^fuhheK^tuprises a system to launch light of a 
predetermined wavelength tlWugl^he bottom of an assay surface, 
wherein said predetermined wavelength is an excitation wavelength for 
said at least one photon producing agent} 



67. The composition of matter claqn49^ 

wherein said at least one photon reducing agent irrelatively more 
membrane impermeant than said at least one phototv^roducing agent. 

68. The composition of matter claim 67, 

wherein said at leastofte photon reducing agent is present in ^d aqueous 
solution at a concentration that reduces fluorescence from said aqueous 
solution by at least 75% compared to fluorescence of said aqueous 
solution in the absence of said at least one photon reducing agent. 
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69. The composition of matter claim 49, 

wherein said composition of matter further comprises a second photon 

producing agent that is a test chemical that is free in said aqueous solution. 

\ 

\ 

70. A composition of matter 5 % ?omprising: 

a) at least one photon producing agent internalized in a living cell in 
optical contact a so]fid surface that can pass light of a 
predetermined wk^ength that sufficiently overlaps with the 
excitation spectruVdfV said at least one photon producing agent to 
excite said at least one photon producing agent, and 

b) at least one photon reducing agent in an aqueous solution 
surrounding said living cell, 
wherein said at least one photonVeducing agent has an absorption 
spectra that overlaps with the absorption, emission or excitation 
spectra of said at least one photon proofing agent. 
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in^T chemical with a biological activity, corcJ^Bir 



71. A method of identifying* chemical with a biological activity, conT^Ring: 

a) contacting a sample with a test chemical, said sample comprising a 
target, 

b) contacting said sample with at least one photon reducing agent, 
wherein safd sample comprises a membrane compartment in 

contact with aSolid surface, 

\ 

wherein said membrane compartment includes at least one photon 
producing agent th^t directly or indirectly monitors the activity of 
said target and said atWst one photon reducing agent is in an 
aqueous solution that ^oi^^tsjhe outer surface of said membrane 
compartment, and 

c) detecting an optical signal frota said at least one photon producing 
agent, 

wherein said at least one photon reducing agent has an absorption 
spectra that overlaps with the absorption, emission or excitation 
spectrum of said at least one photon producing agent 
or wherein said at least one photon producing agent can exhibit 
fluorescence resonance energy transfer with sk^d at least one 
photon reducing agent. 
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72. A therapeutic compound identified by a method comprising the steps of: 

a) contacting a sample with a test chemical, said sample comprising a 
target, \ 

b) contacting said sample with at least one photon reducing agent, 

wherein saiii sample comprises a membrane compartment in 
contact with asolid surface, 

wherein said membrane compartment includes at least one photon 
producing agent tfeat directly or indirectly monitors the activity of 
said target and saidVt least one photon reducing agent is in an 
aqueous solution thartontacts the outer surface of said membrane 
compartment, and 

c) detecting an optical signal Vrofrj said at least one photon producing 
agent, 

wherein said at least one photon reducing agent has absorption 
spectra that overlaps with the absorption, emission or excitation 
spectrum of said at least one photon producing agent 
or wherein said at least one photon Producing agent can exhibit 
fluorescence resonance energy transfer with said at least one 
photon reducing agent. 

73. The therapeutic compound of claim 72, 

further comprising a pharmaceutically acceptable carrffer. 
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74. A system for identifying s^Rmical with a biological activity, compr^^: 

a) a 'storage and retrieval module for storing a plurality of chemicals in 
solution in addressable chemical wells, a chemical well retriever, and 
having programmable selection and retrieval of said addressable 

5 chemical \ells, and having a storage capacity for at least 100,000 said 

addressable wells, 

wherein at leasKone of said addressable wells comprises a photon 
reducing agent, 

b) a sample distribution module comprising a liquid handler to aspirate or 
10 dispense solutions frOkn selected said addressable chemical wells, said 

chemical distribution mbdule having programmable selection of, and 
aspiration from, said selected addressable chemical wells and 
programmable dispensatioiAmio^selected addressable sample wells, 
5| and said liquid handler can &i!mehse into arrays of addressable wells 

|j| with different densities of addressable wells per centimeter squared, 

c) a sample transporter to transport Wd selected addressable chemical 
wells to said sample distribution module and optionally having 

H " programmable control of transport ofoaid selected addressable 

f: chemical wells. 

jlp d) a reaction module comprising either a reagent dispenser to dispense 

H reagents into said selected addressable sample wells or a fluorescent 

r " detector to detect chemical reactions ins said^selected addressable 

sample wells, and 
e) a data processing and integration module, 
25 wherein said storage and retrieval module, saici sample distribution 

module, and said reaction module are integrated^ 
programmably controlled by said data processing and integration 
module; and said storage and retrieval module, said sample 
distribution module, said sample transporter, said reactibn module 
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and said data processing and integration module are operably 
^linked to facilitate rapid processing of said addressable sample 




75. The system of claim 74, V 

wherHirrSaid addressable chemical wells are within at least one multi-well 

platform. 

76. The system of claim 74, 

whereifhsaid multi well pV^orm comprises between about 96 wells and 
about 5000 wells. 



96. 




77. The system of claim 76, 

wherein the number of wells in said Vilti well platform is a multiple of 



78. A method of identifying a chemical with a toxicologicai activity, comprising: 

contacting a samplkwith a test chemical, said sample comprising a target 
and at least one photob^tpdi^cing agent, 

contacting said sample wrt^at least one photon reducing agent, 
detecting an optical sign^frofcn said at least one photon producing agent, 
wherein said optical signal is related to a toxicologicai activity. 
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79. 



method of identifyiffga chemical having a biological activity 
a) 



prising: 



OkM 



contacting a sample with a test chemical, said sample comprising a 
target, \ 

b) contacting said sampl^ with at least one photon reducing agent, 
wherein said sample comfmses#a membrane compartment, 
wherein said membrane\c(Mftptrftment includes at least one photon 
producing agent that directly V indirectly monitors the activity of 
said target and said at least one photon reducing agent is in an 
aqueous solution that contacts the outer surface of said membrane 
compartment, and 

c) detecting an optical signal from said at te^st one photon producing 
agent by FACS. 
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